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communication apparatus incorporating the same 

(57) The present invention provides a dielectric fil- 
ter, a composite dielectric filter, a dielectric duplexer, a 
dielectric diplexer, and a communication apparatus, in 
which isolation between adjacent dielectric filters can be 
obtained, and deterioration of filter characteristics can 
thereby be prevented. A plurality of dielectric resonators 
(Ra, Rb, Rc) formed by disposing dielectric cores (2) in 
cavities (1), and coupling loops (3a, 3c, 3ab, 3bc) for 
coupling to predetermined resonance modes of the die- 
lectric resonators (Ra, Rb, Rc) are disposed to form a 
dielectric fitter. The dielectric resonators (Ra, Rb, Rc) 
and the coupling loops (3a, 3c, 3ab, 3bc) are arranged 
in such a manner that when the dielectric resonators 
(Ra, Rb, Rc) of the dielectric filters are close to each 
other, the directions of the adjacent coupling loops are 
substantially vertical to each other. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to filters incor- 
porating dielectric resonators, composite dielectric fil- 
ters such as duplexers, and communication 
apparatuses incorporating the same. 

2. Description of the Related Art 

[0002] Conventionally, for example, cellular base 
stations in mobile communication systems have used 
composite dielectric filters formed by a plurality of die- 
lectric resonators, such as diplexers used for transmis- 
sion and duplexers used for transmission and reception. 
[0003] For example, Japanese Unexamined Patent 
Application Publication No. 10-75104 provides a dielec- 
tric filter formed by using a plurality of TM double-mode 
dielectric resonators. In this dielectric filter, the opening 
faces of the TM double -mode dielectric resonators are 
aligned flush with each other. A metal panel is disposed 
to cover the opening faces. In the panel, coupling loops 
are formed for inputting/outputting signals and perform- 
ing coupling between the resonators. A plurality of the 
dielectric filters are arranged in parallel to each other to 
form a composite dielectric filter. 
[0004] Rg. 8 shows a structural example of the 
composite dielectric filter according to the conventional 
art. In Fig. 8, the reference numeral 9 denotes coaxial 
connectors for inputting the signals of three channels 
ch1, ch2, and ch3. The reference numeral 8 denotes a 
coaxial connector for power-synthesizing and outputting 
the three inputted signals. The reference characters 
Rla to R3c are TM double-mode dielectric resonators. 
These TM double-mode dielectric resonators serve as 
two-stage resonators by coupling between the reso- 
nance modes. In addition, coupling loops are used for 
performing the coupling between predetermined reso- 
nance modes of the adjacent dielectric resonators and 
performing the coupling between the predetermined 
resonance modes and the coaxial connectors. Specifi- 
cally, a coupling loop 3a couples to one of the reso- 
nance modes of each of the resonators R1a, R2a, and 
R3a. A coupling loop 3c couples to one of the reso- 
nance modes of each of the resonators R1c, R2c, and 
R3c. In addition, a coupling loop 3ab performs coupling 
between the predetermined resonance modes of the 
resonators R1a and R1b, coupling between the prede- 
termined resonance modes of the resonators R2a and 
R2b, and coupling between the predetermined reso- 
nance modes of the resonators R3a and R3b. Similarly, 
a coupling loop 3bc performs coupling between the pre- 
determined resonance modes of the resonators R1b 
and R1c, coupling between the predetermined reso- 
nance modes of the resonators R2b and R2c, and cou- 



pling between the predetermined resonance modes of 
the resonators R3b and R3c. The above arrangement 
permits three dielectric filters F1 , F2, and F3 to be con- 
stituted. 

5 [0005] When the characteristics of the dielectric fil- 
ter are adjusted, a cutting jig is inserted through adjust- 
ing holes disposed in the metal panel, and a 
predetermined part of a dielectric core is cut off. 
[0006] However, in the composite dielectric filter 
w according to the conventional art as shown in Fig. 8, 
when the plurality of dielectric filters is arranged close to 
each other, the electric-fields of the coupling loops leak- 
ing from the adjusting holes are likely to easily couple to 
each other, whereby isolation between the adjacent fil- 
ls tens is reduced, with the result that attenuation charac- 
teristics are deteriorated. 

SUMMARY OF THE INVENTION 

20 [0007] Accordingly, it is an object of the present 
invention to provide a dielectric filter, a composite die- 
lectric filter, a dielectric duplexer, and a dielectric 
diplexer, in which isolation between adjacent filters can 
be obtained, and deterioration of filter characteristics 

25 can thereby be prevented. It is another object of the 
present invention to provide a communication appara- 
tus incorporating one of the dielectric filter, the compos- 
ite dielectric filter, the dielectric duplexer, and the 
dielectric diplexer. 

30 [0008] According to a first aspect of the present 
invention, there is provided a composite dielectric filter 
including a dielectric resonator formed by disposing a 
dielectric core in a cavity, a coupling loop for coupling to 
a predetermined resonance mode of the dielectric reso- 

35 nator, and a plurality of dielectric filters, each of the die- 
lectric filters including the dielectric resonator and the 
coupling loop. In the above composite dielectric filter, 
the dielectric resonator and coupling loop of the dielec- 
tric filters are arranged in such a manner that the direc- 

40 tions of the adjacent coupling loops between the 
dielectric filters are substantially vertical to each other. 
[0009] With this structure, even when the dielectric 
filters are close to each other, the adjacent coupling 
loops between the dielectric filters hardly couple to each 

45 other. 

[001 0] According to a second aspect of the present 
invention, there is provided a dielectric filter including a 
plurality of dielectric resonators formed by disposing 
dielectric cores in cavities, and coupling loops for cou- 

50 pling to predetermined resonance modes of the dielec- 
tric resonators. In this dielectric filter, the plurality of 
dielectric resonators is arranged in such a manner that 
a signal flowing from a signal input portion to a signal 
output portion is returned on its way, and, with the 

55 arrangement of the dielectric resonators, the coupling 
loops are arranged in such a manner that the directions 
of the adjacent coupling loops are substantially vertical 
to each other. 
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[001 1 ] With this arrangement, even in places where 
the dielectric resonators are adjacent to each other in 
the arrangement of the dielectric resonators, the cou- 
pling loops ot the adjacent dielectric resonators hardly 
couple to each other. 

[0012] According to a third aspect of the present 
invention, there is provided a dielectric duplexer includ- 
ing the composite dielectric filter or two dielectric filters 
that are the same as the above dielectric filter, a first-fil- 
ter input port used as a transmitted-signal input port, a 
second-filter output port used as a received-signal out- 
put port, and an input/output port common to the first fil- 
ter and the second filter used as an antenna port. 
[0013] According to a fourth aspect of the present 
invention, there is provided a dielectric diplexer includ- 
ing the composite dielectric filter or a plurality of dielec- 
tric filters that is the same as the above dielectric filter, 
used as a plurality of transmission filters passing signals 
transmitted from predetermined frequency channels, 
and an output port common to the transmission filters 
used as an antenna port. 

[0014] According to a fifth aspect of the present 
invention, there is provided a communication apparatus 
including one of the composite dielectric filter, the die- 
lectric filter, the dielectric duplexer, and the dielectric 
diplexer, which are described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

Fig. 1 is an exploded perspective view showing the 
structure of a dielectric filter of a dielectric diplexer 
according to a first embodiment of the present 
invention; 

Fig. 2 is a top view of the dielectric diplexer in which 
the upper cavity cover of the diplexer is removed; 
Fig. 3 is a top view of the dielectric diplexer in which 
the upper cavity cover of the diplexer is disposed; 
Figs. 4A, 4B, 4C, and 4D show examples of the 
electric-field distributions of the resonance modes 
of the dielectric resonator used in the dielectric 
diplexer; 

Fig. 5 shows the structure of a dielectric duplexer 
according to a second embodiment of the present 
invention; 

Fig. 6 shows the structure of a dielectric filter 
according to a third embodiment of the present 
invention; 

Fig. 7 shows the structure of a communication 
apparatus according to a fourth embodiment of the 
present invention; and 

Fig. 8 shows a view of the structural example of a 
composite dielectric filter according to a conven- 
tional art 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0016] The structure of a dielectric diplexer accord- 

5 ing to a first embodiment of the present invention will be 
illustrated by referring to Figs. 1 to 4. 
[0017] Fig. 1 is an exploded perspective view show- 
ing the structure of one ot a plurality of dielectric filters 
forming the dielectric diplexer. In Fig. 1 , the reference 

w numeral l denotes each rectangular-tube-shaped cav- 
ity whose upper and lower surfaces are open. Inside the 
cavity 1 , a cross-shaped dielectric core 2 is integrally 
formed with the cavity 1. On the outer surface of each 
cavity 1, a conductor film of a silver electrode or the like 

15 is formed. The reference numeral 5 denotes a lower 
cavity cover for covering the lower surface of the cavity 
1 , and the reference numeral 6 denotes an upper cavity 
cover for covering the upper part of the cavity 1 . Both 
covers are formed of metal plates. 

20 [0018] The reference characters Ra, Rb, and Rc 
denote dielectric resonators, each of which is formed by 
a cavity as a unit. As will be described below, each of 
the dielectric resonators Ra, Rb, and Rc forms a two- 
stage TM mode dielectric resonator. 

25 [0019] Figs. 4A to 4D show examples of the electro- 
magnetic distributions of the resonance modes of the 
dielectric resonator. In these figures, a solid-line arrow 
represents an electric-field vector, and a broken-line 
arrow represents a magnetic-field vector. Each of Figs. 

30 4 A and 4B shows a fundamental mode used as a reso- 
nator. Since the mode shown in Fig. 4 A is a mode 
whose electric field orients to a x + y direction, this 
mode is referred to as a TM 1l0 x+y mode. Similarly, since 
the mode shown in Fig. 4B is a mode whose electric 

35 field orients to a x - y direction, this mode is referred to ' 
as a TM 110 x " y mode. In addition, Figs. 4C and 4D show 
coupling modes obtained when the above two modes 
are fundamental modes. Fig. 4C shows an odd mode, 
and Fig. 4D shows an even mode. 

40 [0020] With the above relationship, of holes ha1, 
ha2, hb1 , and hb2 disposed at corners of the cross- 
shaped dielectric core 2, by the sizes of the holes hb1 
and hb2, the resonance frequency of the TM 110 x+y 
mode can be adjusted. Similarly, by the sizes of the 

45 holes ha1 and ha2, the resonance frequency of the 
"TM 1U ) X+y mode can be adjusted. In addition, by the 
sizes of holes hy1 and hy2 disposed in the axial direc- 
tions of two dielectric pillars, the frequencies of odd 
modes can be changed. By changing the sizes of holes 

so hx1 and hx2, the even-mode resonance frequencies 
can be changed. With this arrangement, the coupling 
strength between the TM 110 x * y mode and the TM 110 x+y 
mode can be adjusted. 

[0021] By cutting a predetermined hole of the die- 
55 lectric core via the holes disposed in the upper cavity 
cover 6 shown in Fig. 1 , the resonance frequency of 
each stage and the coupling coefficient between the 
doubled resonators can be adjusted. 
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[0022] Fig. 2 shows the top view of a dielectric 
diplexer formed by disposing three dielectric filters that 
are the same as the dielectric filter shown in Fig. 1 , in 
which the upper cavity cover of the dielectric diplexer is 
removed. Fig. 3 shows the top view of the dielectric 
diplexer, in which the upper cavity cover thereof is dis- 
posed. 

[0023] In each of Figs. 2 and 3, the reference 
numeral 9 denotes coaxial connectors for inputting sig- 
nals transmitted from three transmission channels chl , 
ch2, and ch3, and the reference numerals 8 denotes a 
coaxial connector for outputting signals obtained by 
power-synthesizing the transmitted signals to an 
antenna. The reference number 7 denotes a power syn- 
thesizer for power-synthesizing the signals transmitted 
from three transmission filters. A dielectric filter F1 con- 
stituted of three dielectric resonators R1a, R1b, and 
R1c serves as a transmission filter for the channel ch1 . 
Similarly, a dielectric filter F2 constituted of three dielec- 
tric resonators R2a, R2b, and R2c serves as a transmis- 
sion filter for the channel ch2. A dielectric filter F3 
constituted of three dielectric resonators R3a, R3b, and 
R3c serves as a transmission filter for the channel ch3. 
[0024] In the three transmission filters, the refer- 
ence numeral 3a denotes a coupling loop connected to 
a central conductor of the coaxial connector 9, and the 
reference numeral 3c denotes a coupling loop con- 
nected to the power synthesizer 7. In addition, the refer- 
ence numerals 3ab and 3bc denote coupling loops 
coupling to predetermined resonance modes of the 
adjacent dielectric resonators. 

[0025] With the above arrangement, the coupling 
loop 3a of the dielectric filter F1 performs magnetic-field 
coupling to the TM 110 x+y mode of the dielectric resona- 
tor Rla. The coupling loop 3c of the dielectric filter F1 
performs magnetic-field coupling to the TM 110 x+y mode 
of the dielectric resonator R1c. In addition, the coupling 
loop 3ab of the dielectric filter F1 performs magnetic- 
field coupling to the TM 110 x+ " y mode of the dielectric res- 
onator R1 a, and, at the same time, performs magnetic- 
field coupling to the Tlv^ 10 x * y mode of the dielectric res- 
onator R1b. Furthermore, the coupling loop 3bc of the 
dielectric filter F1 performs magnetic-field coupling to 
the TM 1 10 x+y mode of the dielectric resonator R1 b, and, 
at the same time, performs magnetic-field coupling to 
the TM 110 x+y mode of the dielectric resonator R1c. In 
this way, the dielectric filter F1 serves as a filter having 
band pass characteristics constituted of a six-stage res- 
onator. 

[0026] Similarly, the dielectric filters F2 and F3 
serve as filters having band pass characteristics consti- 
tuted of a six -stage resonator, respectively. In this case, 
between the dielectric filters F1 and F2, and between 
the dielectric filters F2 and F3, coupling loops are dis- 
posed in such a manner that the directions of the adja- 
cent coupling loops are substantially vertical to each 
other. 

[0027] In order to adjust the characteristics of the 



dielectric fitters, as shown in Fig. 3, predetermined parts 
of the dielectric cores inside the cavities* are cut off via 
adjusting holes H disposed in the upper cavity cover 6^ 
[0028] With the above arrangement, the adjacent 

s coupling loops of the adjacent dielectric filters hardly 
perform magnetic -field coupling therebetween, since 
the directions of the coupling loops are vertical to each 
other. Thus, between the adjacent coupling loops, leak- 
age and interference of signals hardly occur. That is, in 

w Fig. 2, for example, since the coupling loops 3a of the 
dielectric filters F1 and F2 do not perform magnetic-field 
coupling at the parts, since the directions of the loops 
are vertical to each other. In addition, since the coupling 
loops 3c of the dielectric filters F1 and F2 do not perform 

15 magnetic-field coupling at the parts, since the directions 
of the loops are vertical to each other. Also, regarding 
the coupling loops 3ab of the dielectric filters F1 and F2. 
and regarding the coupling loops 3bc thereof, since the 
directions of the adjacent loops are vertical to each 

20 other, the coupling loops 3ab and the coupling loops 
3bc, respectively, do not perform magnetic-field cou- 
pling. These relationships also apply to cases between 
the dielectric filters F2 and F3. As a result, even when 
the dielectric filters are close to each other and the char- 
ts acteristics-adjusting holes in the cavity cover are open, 
the coupling loops of the mutually adjacent dielectric fil- 
ters hardly perform magnetic-field coupling. Thus, leak- 
age and interference of signals hardly occur. 
[0029] Next, referring to Fig. 5, a description will be 

30 given of d dielectric duplexer according to a second 
embodiment of the present invention. 
[0030] Fig. 5 shows a top view of the dielectric 
duplexer, in which the upper cavity cover of the dielec- 
tric duplexer is removed. In Fig. 5, the reference 

35 numeral 10 denotes a coaxial connector for inputting a 
transmitted signal Tx, and the coaxial connector 10 is 
connected from a transmitter. The reference numeral 12 
denotes a coaxial connector for outputting a received 
signal, and the coaxial connector 12 is connected to a 

40 reception circuit. The reference numeral 1 1 denotes a 
coaxial connector for outputting a transmitted signal and 
inputting a received signal, and the coaxial connector 
1 1 is connected to an antenna. A part indicated by the 
reference numeral 15 constitutes a branching unit for 

45 branching transmitted/received signals. A dielectric filter 
Ft constituted of three dielectric resonators Rta, Rtb, 
and Rtc serves as a transmission filter. A dielectric filter 
Fr constituted of three dielectric resonators Rra, Rrb, 
and Rrc serves as a reception filter. 

so [0031] In the dielectric filter Ft, the reference 
numeral 3a denotes a coupling loop connected to a cen- 
tral conductor of the coaxial connector 1 0, and the refer- 
ence numeral 3c denotes a coupling loop connected to 
the branching unit 15. In addition, the reference numer- 

55 als 3ab and 3bc denote coupling loops for coupling to 
predetermined resonance modes of the adjacent die- 
lectric resonators. 

[0032] With the above arrangement, the coupling 
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loop 3a of the dielectric filter Ft performs magnetic-field 
coupling to the TM, , 0 x+y mode of the dielectric resona- 
tor Rta. The coupling loop 3c of the dielectric filter Ft 
performs magnetic-field coupling to the TM,, 0 K * V mode 
of the dielectric resonator Rtc. The coupling loop 3ab of. 
the dielectric filter Ft performs magnetic-field coupling to 
the TM, 10 x * y mode of the dielectric resonator Rta, and 
at the same time, performs magnetic-field coupling to 
the TM 

no** y roode of the dielectric resonator Rtb. In 
addition, the coupling loop 3bc of the dielectric filter Ft 
performs magnetic-field coupling to the TM,, 0 X+V mode 
of the dielectric resonator Rtb, and at the same time, 
performs magnetic-field coupling to the TM, , 0 X+V mode 
of the dielectric resonator Rtc. In this way, the dielectric 
filter Ft serves as a filter having band pass characteris- 
tics constituted of a six-stage resonator. 
[0033] Similarly, the dielectric filter Fr serves as a fil- 
ter having band pass characteristics formed of a six- 
stage resonator. In this case, between the dielectric fil- 
ters Ft and Fr, coupling loops are disposed in such a 
manner that the directions of the adjacent coupling 
loops are substantially vertical to each other. 
[0034] In order to adjust the characteristics of the 
dielectric filters, as in the case of the first embodiment, 
predetermined parts of the dielectric cores inside the 
cavities are cut off via the adjusting holes H disposed in 
the upper cavity cover. 

[0035] With the above arrangement, the adjacent 
coupling loops hardly perform magnetic-field coupling 
therebetween, since the directions of the loops are ver- 
tical to each other. Thus, leakage and interference of 
signals hardly occur. 

[0036] As indicated by a broken line L1 in Fig. 5, 
since the direction of the coupling loop 3a of the dielec- 
tric filter Ft and the direction of a part of the coupling 
loop 3bc of the dielectric filter Fr are in a parallel rela- 
tionship, the magnetic-fields of both loops leaking from 
the adjusting holes perform coupling therebetween. 
However, the resonator of TM 110 x+y mode as the reso- 
nance mode of the dielectric resonator Rrc coupling to 
the coupling loop 3bc is not the last-stage resonator of 
the reception filter. The TM 110 x+y mode resonator cou- 
pling to the coupling loop 3c of the dielectric filter Fr is 
the last-stage resonator. Thus, with the last-stage reso- 
nator, a transmitted signal leaking from the coupling 
loop 3a of the dielectric filter Ft to the coupling loop 3bc 
of the dielectric filter Fr is attenuated. As a result, the 
transmitted signal has no influence on the receiver. In 
addition, as indicated by a broken line L2 in Fig. 5, since 
the direction of the coupling loop 3c of the dielectric filter 
Fr and the direction of a part of the coupling loop 3ab of 
the dielectric fitter Ft are also parallel, the leaking waves 
of both loops perform magnetic-field coupling to each 
other However, since the amount of coupling is very lit- 
tle, there is almost no influence on the reception circuit. 
[0037] Next, referring to Fig. 6, a description will be 
given of the structural example of a dielectric filter 
according to a third embodiment of the present inven- 



tion. 

[0038] Fig. 6 shows the top view of the dielectric fil- 
ter in which the upper cavity cover of the filter is 
removed. In Fig. 6, the reference numeral 1 3 denotes a 

5 signal input coaxial connector, and the reference 
numeral 14 denotes a signal output coaxial connector, 
the reference characters Ra, Rb, Rc, and Rd denote 
TM double-mode dielectric resonators. The structures 
of these dielectric resonators are the same as those of 

w the dielectric resonators used in the first and second 
embodiments. 

[0039] The reference numeral 3a denotes a cou- 
pling loop connected to a central conductor of the coax- 
ial connector 13. The reference numeral 3d denotes a 

15 coupling loop connected to a central conductor of the 
coaxial connector 14. In addition, the reference charac- 
ters 3ab, 3bc, and 3cd denote coupling loops for cou- 
pling to predetermined resonance modes of the 
adjacent dielectric resonators. 

20 [0040] The coupling loop 3a performs magnetic- 
field coupling to the TM, , 0 x+y mode of the dielectric res- 
onator Ra. The coupling loop 3d performs magnetic- 
field coupling to the TM, , 0 x+y mode of the dielectric res- 
onator Rd. The coupling loop 3ab performs magnetic- 

25 field coupling to the TM, 10 x+y mode of the dielectric res- 
onator Ra, and at the same time, performs magnetic- 
field coupling to the TM, 10 x+y mode of the dielectric res- 
onator Rb. In addition, the coupling loop 3bc performs 
magnetic-field coupling to the TM, 10 x+y mode of the die- 

30 lectric resonator Rb, and at the same time, performs 
magnetic-field coupling to the TM, , 0 x+y mode of the die- 
lectric resonator Rc. The coupling loop 3cd performs 
mantic-field coupling to the TM,, 0 x+y mode of the die- 
lectric resonator Rc, and, at the same time, performs 

35 magnetic-field coupling to the TM, , 0 x+y mode of the die- 
lectric resonator Rd. In this way, the dielectric filter 
serves as a filter having band pass characteristics con- 
stituted of an eight-stage resonator. 
[0041] With the above arrangement, the adjacent 

40 coupling loops hardly perform magnetic-field coupling 
therebetween, since the directions of the loops are ver- 
tical to each other. Thus, leakage and interference of 
signals hardly occur. 

[0042] Next, referring to Fig. 7, a description will be 
45 given of the structural example of a communication 
apparatus according to the present invention. 
[0043] Fig. 7 shows a communication apparatus 
used in a base station in a cellular-type mobile commu- 
nication system. A diplexer shown in Fig. 7 is equivalent 
so to the dielectric diplexer shown in the first embodiment. 
As a duplexer, the dielectric duplexer shown in the sec- 
ond embodiment is used. Furthermore, as a reception 
filter, the dielectric filter shown in the third embodiment 
is used. The diplexer power-synthesizes transmitted 
55 signals Tx1 , Tx2, and Tx3 of three channels output from 
the transmission circuit to supply to a transmitted signal 
input port of the duplexer. The duplexer outputs the 
transmitted signal to the antenna, and then supplies the 
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signal received from the antenna to the reception filter. 
The reception filter supplies a signal Rx of a reception 
frequency band to the reception circuit. 
[0044] As described above, according to the first 
and second aspects of the invention, even when the die- 
lectric filters are close to each other, the coupling loops 
of the mutually adjacent dielectric filters hardly couple to 
each other. Thus, while reducing the size of the entire 
structure of the dielectric filter, the isolation between the 
adjacent dielectric filters can be obtained. As a result, 
deterioration of filter characteristics can be prevented. 
[0045] According to the third aspect of the inven- 
tion, when the first filter as a transmission filter and the 
second filter as a reception filter are close to each other, 
since the isolation between both filters can be obtained, 
the entire size of the dielectric duplexer can be reduced. 
[0046] According to the fourth aspect of the inven- 
tion, when the signals of the plurality of channels are 
dealt with, even when the filters are disposed closely to 
each other, since the isolation therebetween can be 
secured, the entire size of the dielectric diplexer can be 
reduced. 

[0047] According to the fifth aspect of the invention, 
since a compact dielectric filter and a compact compos- 
ite dielectric fitter having predetermined filter character- 
istics are used, the entire size of the communication 
apparatus can be reduced. 

[0048] While the preferred embodiments of the 
present invention have been described above, it is to be 
understood that various modifications and changes will 
be made without departing the scope and spirit of the 
invention. 

Claims 

1 . A composite dielectric filter comprising: 

a dielectric resonator (Ra, Rb, Rc) formed by 
disposing a dielectric core (2) in a cavity (1 ); 
a coupling loop (3a, 3c, 3ab, 3bc) for coupling 
to a predetermined resonance mode of the die- 
lectric resonator; and 

a plurality of dielectric filters (F1 , F2, F3), each 
of the dielectric fitters including the dielectric 
resonator (Ra, Rb, Rc) and the coupling loop 
(3a, 3c, 3ab, 3bc); 
! wherein the dielectric resonator (Ra, Rb, Rc) 
and the coupling loop (3a, 3c, 3ab, 3bc) 
included in each of the dielectric filters (F1 , F2, 
F3) are arranged in such a manner that the 
directions of adjacent coupling loops between 
the dielectric filters (F1 , F2, F3) are substan- 
tially vertical to each other. 
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cores in cavities; and 

coupling loops (3a, 3c, 3ab, 3bc; 3a, 3d, 3ab, 
3bc, 3cd) for coupling to predetermined reso- 
nance modes of the dielectric resonators (Ra, 
Rb, Rc; Ra, Rb, Rc, Rd); 
wherein the plurality of dielectric resonators 
(Ra, Rb, Rc; Ra, Rb, Rc, Rd) is arranged in 
such a manner that a signal flowing from a sig- 
nal input portion (13) to a signal output portion 
(14) is returned on its way. and, with the 
arrangement of the dielectric resonators (Ra, 
Rb, Rc; Ra, Rb, Rc, Rd), the coupling loops 
(3a, 3c, 3ab, 3bc; 3a, 3d, 3ab, 3bc, 3cd) are 
arranged in such a manner that the directions 
of the adjacent coupling loops (3a, 3c, 3ab, 
3bc; 3a, 3d, 3ab, 3bc, 3cd) are substantially 
vertical to each other. 

3. A dielectric duplexer comprising: 

the composite dielectric filter according to 
Claim 1 or two dielectric filters that are the 
same as the dielectric filter according to Claim 

2; 

a first-filter input port (10) used as a transmit- 
ted-signal input port; 

a second-filter output port (12) used as a 
received-signal output port; and 
an input/output port (1 1 ) common to the first fil- 
ter and the second filter used as an antenna 
port. 

4. A dielectric diplexer comprising: 

the composite dielectric filter according to 
Claim 1 or a plurality of dielectric filters that is 
the same as the dielectric filter according to 
Claim 2, used as a plurality of transmission fil- 
ters passing signals transmitted from predeter- 
mined frequency channels (9); and 
an output port (8) common to the transmission 
filters, which is used as an antenna port. 

5. A communication apparatus comprising one of the 
composite dielectric filter according to Claim 1 , the 
dielectric filter according to Claim 2, the dielectric 
duplexer according to Claim 3, and the dielectric 
diplexer according to Claim 4. 



2. A dielectric filter comprising: 

a plurality of dielectric resonators (Ra, Rb, Rc; 
Ra, Rb, Rc, Rd) formed by disposing dielectric 
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FIG. 6 
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(54) Dielectric filter, composite dielectric filter, dielectric duplexer, dielectric diplexer, and 
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(57) The present invention provides a dielectric fil- 
ter, a composite dielectric filter, a dielectric duplexer, a 
dielectric diplexer, and a communication apparatus, in 
which isolation between adjacent dielectric filters can be 
obtained, and deterioration of filter characteristics can 
thereby be prevented. A plurality of dielectric resonators 
(Ra, Rb, Rc) formed by disposing dielectric cores (2) in 
cavities (1), and coupling loops (3a, 3c, 3ab, 3bc) for 
coupling to predetermined resonance modes of the di- 
electric resonators (Ra, Rb, Rc) are disposed to form a 
dielectric filter. The dielectric resonators (Ra, Rb, Rc) 
and the coupling loops (3a, 3c, 3ab, 3bc) are arranged 
in such a manner that when the dielectric resonators 
(Ra, Rb, Rc) of the dielectric filters are close to each 
other, the directions of the adjacent coupling loops are 
substantially vertical to each other. 
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